Red Giants and the Youth of the Sun           145

the central temperatures of our Sun and the other normal
stars. In the case of Capella A, for example, we get a value
of 5 million degrees (compared with the solar temperature
of 20 millions), and for ^ Auriga; K only 1.2 millions. The
central temperature of the giant rarefied star e Aurigae I is
probably considerably lower than one million degrees.

Of course, from a terrestrial point of view, the interior
of these stars is still very hot, but only very few thermonu-
clear reactions could go on at such temperatures. In par-
ticular, Bethe's carbon-nitrogen cycle, which supplies the
energy for our Sun and other normal stars, would be
practically stopped by such a "nuclear frost" and would
lead to hardly any energy liberation at all. The same per-
tains to Critchfield's deuteron-formation process.

In order to find suitable subatomic energy sources for
these comparatively cool stars, we must look for nuclear
transformation processes which would go on at much lower
temperatures than do the two above. The study of this-
problem was undertaken in 1939 by the author of this
book and his colleague Dr. Edward Teller, with results
that seem to give us a satisfactory explanation of the riddle
of energy-production in red giants.

THE REACTIONS OF LIGHT ELEMENTS

As we have seen, the easiest reactions to start are those
between protons and the nuclei of the lightest elements of
the periodic system.* The following six reactions are a
complete list of all the possible nuclear transformations
that involve the elements lighter than carbon and nitrogen:

* This does not include the proton-proton reaction leading to deuteron
formation, which is comparatively slow owing to the small probability of
electron emission.